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Estimating Exposure to S o i l
Contaminants

Intake (orDose) « BWxAT
Where: C = soil and dust concentration -

i . - . ABS = absorbed frac t i on (b i oava i lab i l i ty)
EF = exposure frequency-
ED = exposure duration -
B W = body Weight - , ' , krc-v, ^O~~A ,̂ -c.U:-,
AT = averaging time
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Exposure Evaluation for S o i l and Dust

}ChM (AT ChM BW AT Adult,

BW AT CMU BW AT

How will EPA address
soil and dust ingestion?

F = f r a c t i o n of total that is soil



X *̂*»̂^
Parameter*"*^^

B
W
I R

F

EF

ED

AT

DO

ksd

\̂Body weight (kg)
Intake rate ( t o t a l )
( m g / d a y )
Fraction of total that
is soil
Exposure frequency
( d a y s / y r )
Exposure duration(yrs)
Averaging time
(days) yjtf

Background
concentration in dust
( m g / k g )
Increase in dust per
unit in soil ( m g / k g
per m g / k g )

C h i l d
Avg

~~\15 (a)
A - r s O r f L, ,100 (a)Oo^vi*- V*r

0.45 (c)

350 (b)

2 (b)
9*365

(noncancer)
70*365,.
(cancer)

RME
15 (a)

200 (a)
A < A r .

0.45 (c)

350 (a)

6 (a)
30*365

(noncancer)
70*365
(cancer)

A d u l t
A v g

70 (a)

50 (a)

0.45 (c)

350 (b)

7 ( b )
9*365

(noncancer)
70*365
(cancer)

RME
70 (a)

100 (a)

0.45 (c)

350 (a)

24 (a)
30*365

(noncancer)
70*365
(cancer)

To be based on site s p e c i f i c data ( d e f a u l t = 0)

To be based on site s p e c i f i c data ( d e f a u l t = 0.8)

will EPA address vegetableinsestion??

= x AT 'Child

typen

AT 'adult •_



T a b l e 1
S u m m a r y o f H o m e g r o w n V e g e t a b l e I n t a k e V a l u e s

H o m e g r o w n
V e g e t a b l e I n t a k e

( g w w / k g - d a y )
Age 1-2
Age 3-5
Age 6-11
Age 12-19
Age 20-39
Age 40-69
A v e r a g e , Age 1-5 [a]
A v e r a g e , Age 6-69
T o t a l p o p u l a t i o n

A s p a r a g u s
E F H . T 13-35
P50

0.4
0.95
0.40
0.40

P95

1.24
2.00
1.24
1.63

Beets
E F H . T 13-37

P50 | P95

0.285
0.397
0.81
0.34
0.40

0.999
1.15
1.73
1.07
1.36

Broccol i
E F H . T 13-38

P50

0.351
0.84
0.35
0.29

P95

0.815
1.31
0.82
0.97

C a b b a g e
E F H . T 13-39

P50

0.713
1.70
0.71
0.78

P95

5.29
8.52
5.29
2.35

C a r r o t s
E F H , T 1 3 - 4 0 !

P50

0.199
0.367
0.67
0.28
0.33

P95

0.756
1.01
1.42
0.88
1.08

Corn
E F H . T 13-41

P50

1
0.513
0.343
0.371
0.516
1.00
0.44
0.48

P95

5.35
3.37
1.88
2.64
3.22
5.35
2.78
3.37

Cucumber s
E F H . T 13-42

P50

0.309
0.684
1.18
0.50
0.54

P95

1.49
3.27
3.83
2.38
2.79

L e t t u c e
E F H . T 13-45

P50

0.491
1.17
0.49
0.28

P95

1.05
1.69
1.05
1.03

L i m a Beans
E F H . T 13-46

P50 | P95

0.234
0.293
0.63
0.26
0.29

1.1
1.71
2.26
1.41
1.69

N o t e s :
B l a n k c e l l i n d i c a t e s that da ta not a v a i l a b l e .
[a] If d a t a no t a v a i l a b l e f or c h i l d , th e c h i l d v e g e t a b l e intake i s based on the average a d u l t v e g e t a b l e in take f or age 6-69 m u l t i p l i e d by a conversion f a c t o r
of 2.38 for P50 values and 1.61 for P95 values. T h e s e conversion f a c t o r s are e s t ima t ed by c o m p a r i n g t o ta l v e g e t a b l e t i m e - w e i g h t e d in take s for the
1-5 age g r o u p and 6-69 age g r o u p pre s ent ed in T a b l e 13-13 of USEPA's 1997 Exposure Fac tor s Handbook .
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T a b l e 1
S u m m a r y o f H o m e g r o w n V e g e t a b l e I n t a k e V a l u e s

H o m e g r o w n
V e g e t a b l e I n t a k e

( g w w / k g - d a y )
Age 1-2
Age 3-5
Age 6-1 1
Age 12-19
Age 20-39
Age 40-69
A v e r a g e , Age 1-5 [a]
A v e r a g e , Age 6-69
T o t a l p o p u l a t i o n

Okra
E F H , T 13-47

P50

0.307
0.73
0.31
0.30

P95

1.14
1.84
1.14
1.21

Onions
E F H , T 13-48

P50

0.228
0.142
0.191
0.172
0.44
0.18
0.21

P95

1.36
0.759
0.935
0.69
1.51
0.94
0.91

Peas
E F H , T 13-52

P50

0.387
0.358
0.254
0.304
0.78
0.33
0.32

P95

1.4
0.822
1.36
1.3

1.97
1.22
1.46

P e p p e r s
E F H , T 13-53

P50

0.162

0.119
0.166
0.35
0.15

P95

0.77

0.624
0.744
1.15
0.71

P u m p k i n s
E F H , T 13-56

P50

0.477
0.523
1.19
0.50
0.56

P95

2.67
3.02
4.58
2.85
1.79

S n a p Beans
E F H , T 13-57

P50

1.16
0.642
0.504
0.496
0.561
1.16
0.55
0.57

P95

4.88
2.75
1.79
1.64
1.77
4.88
1.99
2.01

T o m a t o e s
E F H , T 13-59
P50
1.66
1.25

0.755
0.521
0.515
0.746
1.46
0.63
0.74

P95
10.7
6.25
5.7

1.94
2.1

3.05
8.48
3.20
3.54

W h i t e
P o t a t o e s

E F H , T 13-60
P50

1.76
1.22

1
1.31
3.15
1.32
1.27

P95

6.52
3.11
3.08
5.29
7.25
4.50
4.76

N o t e s :
B l a n k ce l l i n d i c a t e s that data not a v a i l a b l e .
[a] If da ta no t a v a i l a b l e f or c h i l d , th e c h i l d v e g e t a b l e in take i s based on th e average a d u l t v e g e t a b l e intake f or age 6-69 m u l t i p l i e d by a conversion f a c t o r
of 2.38 for P50 value s and 1.61 for P95 values. T h e s e conversion f a c t o r s are e s t imated by c o m p a r i n g to tal v eg e tab l e t i m e - w e i g h t e d in take s for the
1-5 age g r o u p and 6-69 age g r o u p presented in T a b l e 13-13 of USEPA's 1997 Exposure F a c t o r s H a n d b o o k .
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I
Exposure for Home Grown

V e g e t a b l e s
Parameter

IRi

EF

ED

AT

Intake rate (g ww/kgb w / d a y )
Exposure frequency
( d a y s / y r )
Exposure duration(yrs)
Averaging time(days)

Chi ld
Avg RME

A d u l t
Avg RME

V e g e t a b l e type s p e c i f i c ; data are available in EFH; see nextpage
350 (b)

2 (b)
9*365(noncancer)

70*365(cancer)

350 (a)

6 (a)
30*365(noncancer)70*365(cancer)

350 (b)

7 ( b )
9*365(noncancer)

70*365(cancer)

350 (a)

24 (a)
30*365(noncancer)
70*365(cancer)

Bioavailabi l i tv

Is a measure of the fract ion of material
ingested which is absorbed into the b l o o d ;
is commonly measured for pharmaceutical
drugs, f o o d addi t ive s , and environmental
contaminants;
can be estimated using animal mode l s



Objec t ive s of the B i o a v a i l a b i l i t y
S t u d y

• to determine whether V B I 7 0 S o i l arsenic is
absorbed to a les ser or greater extent than
f r e e l y s o lub l e arsenic in water; and
to estimate a site s p e c i f i c ab sorpt ion
frac t i on for soil arsenic which is
protective... but p l a u s i b l y a p p l i c a b l e for
human heal th risk assessment at the V B I 7 0



Poor Q u a l i t y S o u r c eDocumen t
T h e f o l l o w i n g d o c u m e n ti m a g e s have beens canned f r o m th e besta v a i l a b l e source copy.

To view the ac tual hard c o p y ,contact t h e S u p e r f u n d Record sC e n t e r a t ( 3 0 3 ) 3 1 2 - 6 4 7 3 .



A r s e n i c B i o a v a i l a b i i i t y in Pigs
RBA = "Ratio of slopes" for two linear responses

Ex
cre

g/d
ay)

RBA = S l o p e s o i l arsenic

soo iunn

D i s s o l v e d ( s o l u b l e )
Arseni c

S o i l
A r s e n i c

1500
A v e r a g e i n t a k e ( u ^ / d a y )



Proposed B i o a v a i l a b i l i t y S t u d y Design
G r o u p

1
2
3
4
5
6
7
8
9
10
11

Number
Animal s
4
4
4
4
4
4
4
4
4
4
4

Test Substance

Control
N a A s -S»<̂ ~
N a A s * ' " 7 £ £ ? < *
Test Soil #1
Test S o i l #1
Test S o i l #2
Test Soil #2
Test Soil #3
Test S o i l #3
Test S o i l #4
Test Soil #4

Dose Route

oral
oral
oral
oral
oral
oral
oral
oral
oral
oral
oral

Dose ^
(ug A s / k g - d a y )
0
50
125
50
125
50
125
50
125
50
125


